










































































(AAAS '. American Association for the Advancement of
Science)が刊行した　Science for All Americans
(AAAS, 1989)中の科学の本性に関する部分の要約とそ
の原文を示す。なお," Science for All Americans"中の
原文の転載はOxford University Press (New York),
Permissions Associateの許可を得て行った。













3. "Science for All Americans'が語る科学と
はどのようなものか
全体の構成とキーポイントを予め示しておくO













































































































































































































































































































SCientists to make accurate predictions aboutnatural
PhenomenaprovidesconvinclngeVidencethatwereallyare
galninglnOurumderstanding ofhow the world works．
Continulty andstabilityareascharacteristic ofscience as
Changeis，andconfidenceisasprevalentastentafiverleSS．

















theories，the kinds ofloglC uSed，and much more．
Nevertheless, scient sts differ greatly from one another in
what phenomerla they investigate and in how they go about
their work; in the reliance they place on historical data or on
experimental findi∫lgs and on qualitative or quantitative
methods; in their recourse to fundamental principles; and in
how much they draw on the findings of other sciences. Still,
he exchange of techniques, information, and concepts goes
on all the time among scientists, and there are common
understandings among them about what constitutes an
investigation that is scientifically valid.
Scientific inquiry is not easily described apart from the
context of particular investigations. There simply is no fixed
s t of steps that scientists always follow, no one path that
一eads them u erri gly to scientific knowledge. There are,
however, certain features of science that give it a distil-ctive
ch racter as a mode of inquiry. Although those features are
especially characteris ic of the work of professional scientists,
everyone can exercis  them in thinking scientifically about
many matters of inter st in everyday life.
Science Demands Evidence
Sooner r later, the validity of scientific claims is settled by
ferring to observations of phenomena. Hence, scientists
concentrate on getting accurate data. Such evidence is
obtained by observations and measurements taken in
situations that range from natural settings (such as a forest)
to completely contrived ones (such as the 一aboratory.) To
make their observations, scientists use their own senses,
instruments (such as microscopes) that enhance those
senses, and instruments that tap characteristics quite different
from what humans can sense (such as magnetic fields).
Scient st  observe passively (earthquakes, bird migrations) ,
make c llections (rocks, shells) , and actively probe the
world (as by boring into the earth's crust or administering
experiment l medicines).
In some circumstances, scientists can control conditions
delibe tely and precisely to obtain their evidence. They may,
fo  example, con rol the temperature, change the
concentration of chemicals, or choose which organisms mate
with which others. By var ing just one condition at a time,
they c n hope to identify its exclusive effects on what
happens, uncomplicated by changes in other conditions.
Often, however, control of conditions may be impractical (as
in studying stars), or unethical (as in studying people), or
likely to distort the natural phenomena (as in studying wild
animals in captivity). I  such cases, observations have to be-





















Way things maybe．Suchhypotheses arewidely usedin
SCienceforchooslngWhatdatatopayattentiontoandwhat
additionaldatatoseek，andforguidingtheinterpretationof
data．1n fact，the process of formulating alid testing
hypothesesisoneofthecoreactivitiesofscientists．Tobe
































is not enough for scientific theories to fit only the
Observationsthatarealreadyknown．Theoriesshouldalsofit
ddi ion lobservationsthatwerenotusedinformulatlngthe
theoriesinthe fi stplace；thatis，theories shouldhave
Pred ctivepower．D monstratlngthepredictivepowerofa













































SPeCialaccess tothe truth．There are nopreestablished
conclusions that scientists must reach on the basis oftheir
investlgations．
In the shortrun，neWideas that do not mesh wellwith
mainstregmideasmayencountervlgOrOuS Criticism，and
SCientistsinvestlgating suchideas may have difficulty
ObtainlngSuPpOrtfortheirresearch．Indeed，Challengestonew
ideasarethelegltlmatebusinessofscienceinbuildingvalid
















nations of the world．Men and women of all ethnic and






theory building, in trument building, or communicating.
As a social activi y, science inevitably reflects social values
nd viewpoints. Th  history of economic theory, for example.
has paralleled the d velopment of ideas of social justice -at
on  ime, economists considered the optimum wage for
workers to be no more than what would just barely allow the
workers to survive. Before the twentieth century, and well
into it, women and people of color were essentially excluded
from most of science by restrictions on their education and
employme t opportuniti s; 【:he remarkable few who overcame
those obstacles were even then likely to have their work
belittled by the science establishment.
The direction of scientific research is affected by informal
influences within t e culture of science itself, such as
prevailing opinion on what questions are most interesting or
wh t methods of nvestigation are most likely to be fruitful.
Elaborate processes involving scientists themselves have been
devel ped to d cide which research proposals receive
funding, and committees of scientists regularly review
progress in various disciplines to recommend general
prionties for funding.
Science goes on in many different settings. Scientists are
employed by un ver ities, hospitals, business and industry,
government, independent research organizations, and
scientific associations. They may work alone, in small groups,
or as member  of large research teams. Their places of work
nclude classrooms, offices, laboratories, and natural field
setting from space to the bottom of the sea. Because of the
social natur  of science, the dissemination of scientific
information is crucial to its progress. Some scientists present
their findings and theories in papers that are delivered at
meetings or published in scientific journals. Those papers
enable scientists to inform others about their work, to expose
their deas to criticism by other scientists, and, of course, to
st y abreast of scientific developments around the world. The
advancement of information science (knowledge of the
nature of information and its manipulation) and the
development of information technologies (especially
computer systems) affect all sciences. Those technologies
peed up data collection, compilation, and analysis; make new
kinds of nalysis practical; and shorten the time between
discovery and applic tion.
Scien e I  Organiz d into Content Disciplines and Is
Conducted i  V arious Institutions
O ganizationally, s ience can be thought of as the










findings．The disadvantageis thattheirdivisions donot
necessarilymatchthewaytheworldworks，andtheycan









StruCture Ofthe scientific endeavor．UniversltyreSearCh
usual1yemphasizesknowledgeforitsown sake，although
much ofitis also directed towardpracticalproblems．
Universities，Ofcourse，are alsoparticularlycommittedto






Ofthe researchinuniversities andinindustry but also




Virtue ofthedecisions they make on whichresearchto
SuPpOrt．Otherdeliberate controIs on scienceresultfrom
federal（andsometimeslocal）governmentregulationson
researchpracticesthataredeemedtobedangerousandonthe
treatment ofthe human and animalsubjects usedin
experiments．
There Are Generally Accepted EthicalPrinciplesin
the ConductofScience
Mostscientistsconductthemselvesaccordingtotheethical






leads som  sci ntists to withholdinformation or even to
falsifytheirfindings．Suchaviolationoftheverynatureof







COmf rt，and well－being ofanimalsubjects．Moreover，
research nvoIvinghumansubjectsmaybeconductedonly
wi h theinf rmed consent ofthe subjects，eVenifthis
COnStraintlimitssomekindsofpotentiallylmPOrtantreSearCh
orinfluences the results．Informed consent entails fu11
































findings from speculation arldoplnion；thatis，theyare







one time a broad consensus on the bulk of scientific
knowledge，theagreementdoesnotextendtoallscientific








their commitment to science，many SCientists may
understandablybelessthano旬ectiveintheirbeliefsonhow
SCienceistobefundedincomparisontoothersocialneeds．
まとめに代えて
科学史や科学哲学の進歩に伴って，「科学的な見方や
考え方」に関する理解が今日大きく変化しようとしてい
る。教師自身の「科学」そのものに対する理解が必要に
なっていると言える。
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